Background: A frequent manifestation of advanced cancer patients is malnutrition, which is correlated with poor prognosis and high mortality. Bioelectrical impedance analysis (BIA) is an easy-to-use and non-invasive technique to evaluate changes in body composition and nutritional status. We investigated BIA-derived phase angle as a prognostic indicator for survival in advanced cancer patients.
INTRODUCTION
Weight loss and malnutrition are common problem in cancer patients. It has been reported that 20% of cancer mortality is correlated with cancer anorexia-cachexia syndrome. 5) The spectrum of BIA research is quite broad. BIA is also applied to prognosis study by nutritional status analysis. 6) In previous studies using BIA, Gupta et al. [7] [8] [9] [10] demonstrated prognostic value of phase angle in pancreatic cancer, lung cancer, breast cancer, and colorectal cancer patients. Santarpia et al. 11) showed association between Karnofsky index and phase angle in advanced cancer patients. Paiva et al. 12 ) also reported phase angle as an independent prognostic factor in a prospective observational study. Norman et al. 13) showed that phase angle lower than 50% in the standard reference was associated with decrease of physical function, nutritional status, and increase of mortality. However, the relationship between phase angle and survival in terminal cancer patients has never been studied in Korea. Therefore, the objective of this study was to evaluate the correlation between phase angle and survival in terminal cancer using phase angle of BIA test and the effect on inpatients of hospice and palliative unit. 
METHODS

Study Population
Study Methods
This study used a prospective observational study method analyzing the associations between phase angle and the survival time in terminal cancer patients by using BIA. consciousness. PPS ranged from 0% to 100% in 10% increment, with 100% defined as a normal and healthy state whereas 0% defined as death. 14, 15) PPI, developed by Morita, could evaluate both performance status and the following clinical findings well-known to be associated with poor prognosis: dietary intake, edema, dyspnea on exertion, and delirium. The two current electrodes were attached to the right dorsum of hand and foot. Data of sex, height, weight, and age were added to the machine which automatically calculated their values. 17) Resistance and reactance results were provided with a current of 800 μA and BIA at 50 Khz. Phase angle was obtained using the following formula:
Phase angle = (resistance / reactance) × (180 / π).
4) Statistical analysis
By using the frequency analysis, the continuous variables were described by the median and interquartile range. Categorical variables were described by the frequency and percentile. The correlation between the phase angle and PPS, PPI, phase angle, and survival time were analyzed using the Spearman correlation analysis. Univariate and multivariate Cox regression analysis were used to examine variables affecting the survival time of the study subjects. Differences of survival time of phase angle scores were analyzed by log-rank test. SPSS ver. 16 .02 (SPSS Inc., Chicago, IL, USA) was used for all statistical analyses. Significance was defined if the probability (P-value) was less than 0.05.
RESULTS
Demographic and Clinical Characteristics
Of 28 study subjects, 13 (46.4%) were male patients and 15
(53.6%) were females. PPI showed significant negative correlation (r = -0.408, P < 0.05) with the survival time ( Table 2 ).
Factors Affecting the Survival: Univariate Analysis
We 
Factors Affecting the Survival: Multivariate Analysis
We examined effects of age, PPI, BMI, and phase angle on survival by using the multivariate Cox regression analysis.
Adjusted for age, PPI, and BMI, only phase angle showed statistically significant predictive value for survival (HR, 0.64; 95% CI, 0.42-0.95; P = 0.03) ( Table 4 ).
Difference in Survival according to the Phase Angle
We divided phase angle into two groups with cut-off value of BMI: body mass index, PPS: palliative performance scale, PPI: palliative prognostic index.
*Shows P-value < 0.05. In this study, we compared prognostic value of phase angle with PPS and PPI, the well known prognostic factors in palliative care. To predict mortality within 6 month, PPS has a predictability of 96% at PPS 10% to 20%, 89% at 30% to 40%, and 81% over 50%. 15) PPI index more than 6 showed 80% sensitivity and 85% specificity mortality. 16 
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